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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a battery excellent in 
charge/discharge efficiency by using an electrolytic solution composed 
of a nonaqueous solvent including a maleic acid imide derivative and an 
electrolyte. 

SOLUTION: A nonaqueous electrolyte for a secondary battery includes 
a maleic acid imide derivative of formula I (R1 represents an alkyl group 
of 1-1 0C, an aryl group and a 1-1 0C organic group including a carbonyl 
group and/or an oxy group, and R2 to R3 each represent H or the same 
group as R1) and one or more kinds of cyclic carbonic ester and/or 
chain carbonic ester of formula II and formula III (R4 to R7 each 
represent H or a 1-6C alkyl group). R1 is a methyl group, an ethyl group 
or a phenyl group, and R2 to R3 are each desirably H or the same group 
as R1, and ethylene carbonate, polypylene carbonate, butylene 
carbonate and vinylene carbonate are suitable for the cyclic carbonic 
ester. The maleic acid imide derivative is included by 0.01 to 5 wt% to 
the whole nonaqueous solvent, and the weight ratio of the cyclic 
carbonic ester to the chain carbonic ester is (1 5:85 to 55:45). 
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wm^ a nkizmmnx-hZL i pf.^#tk^ic^ 

miSSaS/6 s l. 0-eyw/y 2/ hywt^aJ: 5tc 
[0 0 4 3] <A«©f^»!>*iiR^ («) M<o/y^ 

1> a t'-X (^ D D 0 ^ ; MCMB 6-28, d 
002 = 0. 3 3 7 nm, SS2. 17g/cm') <D 



(8) 
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Ufy (pvdf) i omSSB££S£-U ffsmm- 

5(im^fc. £t>lc x rcD^SSIrttSl 5mm 

[0 0 4 4] <IE««>ftaR>#£*5*/»' (ft) SS<£L 
iCoOi (§?p°q£ : HLC- 2 1 . /i m) 

fiffit. mm2: LX<D#V7y<tV-y7*> (PVD 
F) 3«*»i:Sra^-UT]Effi-&«IS:W«U N- ^f- 

7 y -£J»£ 2 0m m^flMKTA-S =.**f68jBffi 
U ft* 3*. EffJ&*CJ:oT*:R3Eli 
£#7i„ R»ft©jEffi£«©J*$tt4 0,imTfcofc. 

[0 0 4 5] <«»©f^«>r.©J;9tLT»e>iXfcR 
**A«*iJ:trP3*tt]Ett, £feKff*2 5jim, fig 

ir/<U- ^5rfflgLfc 0 ^7>l/7 1 g©2 0 3 2t^X 
^C0&, a&te^tC^^^UXMO^g (JSS2. 4m » 
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20 



W12000-294272 
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m. 1115. 4mm) fclRIAU Sfefctfy^n 
^fto***? hSr^UT, Steffi (£) «r*»L»bfc. 
rro^m, ft»rt©ft*tt#fiH#"C#. itS 2 0 mm, 
ffi$3. 2mm<D#*^I#Mc@#ffi-?fc@te##k;h, 
fc. 

[0 0 4 6] <3t&m^l*OSl^>^<7>J: e>{CLT»ib 

fc. 4*J. **«E«T?I4, £SfcL i K-7*$ 

Lfc 0 3fcfttt, 4. IV, 1 mAJt««EJ£«BE£«#ifc 
T*ffV\ %««%^ 5 0m A«TKfcofcB#j&-e»T t 
Lfc 0 StftMt» lmAOltffiit-em\ mH*S2. 7 V 

asata* (%) = (mAh/g) } / (5t 

H^fi (mAh/g) } X 1 0 0 
[0 0 4 7] 

[tbftfll 1 ] ggffiftl 1 fdJo^T, -7 u>f $ KRt* 

[0 0 4 8] 
[Si] 
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41f©WMM»» ?t»m^tt, <S*lcj3»t5 
ft»#ttK:«;h/o*$. lot, r0>#*«#»tt\ y 



